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Frequency of Rotavirus Infection among Children with Diarrhea in Omdurman
Pediatric Hospital, Sudan
Abdalla AE1*, Nagi AM2, Elawa HE3
ABSTRACT
Background: Rotaviruses are the major cause of gastroenteritis and diarrhea in infants and young
children worldwide. Basic epidemiological data concerning rotaviruses among infants and children
are necessary for health planners and care providers in Sudan.
Method: Cross-sectional study was conducted at Omdurman Pediatric Hospital, Sudan to
investigate the frequency of rotavirus infection and associated possible risk factors among children.
The solid-phase sandwich enzyme-linked immunosorbent assay (ELISA) was used to detect
rotavirus antigens. Structured questionnaire was used to gather socio-demographic data.
Results: Out of 92 diarrheal cases, 23 were rotavirus-antigen positive (25%). Most of the positive
subjects (91.3%) were in children less than 3 years of age and the infection rate decreased with the
increasing age (p>.05). Children infected with rotaviruses were more likely to have vomiting
(82.6%) (p > 0.05) and fairly low frequency of fever (60.9%) (p > 0.05). Out of the 23 rotavirus
positive subjects, 13 (30.2%) were breast-fed, 6 (25%) were both breast and bottle-fed and 4
(16.6%) were neither breast nor bottle-fed (p > 0.05). Furthermore, the antibiotic treated children
revealed the highest percentage of rotavirus antigen (26.9%) compared to the non-treated children
(14.3%).
Conclusion: Rotavirus frequency was 25% among children less than 5 years. Rotavirus vaccine,
routine and proper diagnosis of rotavirus infection in children with acute diarrhea help to determine
appropriate treatment, prevents the unnecessary use of antibiotics and minimizes the spread of the
disease among susceptible children in Sudan.
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otaviruses, the most important
cause of severe childhood diarrhea,
belong to the Reoviridae family of
non-enveloped
double-stranded
RNA viruses. Members of the
genus rotavirus have an 11-segment genome
encased within three icosahedral protein
shells and are referred to as triple-layered
viruses 1, 2. According to their antigenic
specificities, rotaviruses are classified into
serogroups A
through
G.
However, only groups A to C have been
shown to infect humans and most animals,
significant gastrointestinal disease, primarily
in children less than 5 years of age and the
young of
other
mammalian species.
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Each year rotaviruses cause approximately
111 million episodes of gastroenteritis in
children, which result in 25 million visits to
clinics, 2 million hospitalizations, and
352,000 - 592,000 deaths. On a worldwide
basis, nearly every child experiences rotavirus
gastroenteritis by age 5, 1 in 5 visits a clinic, 1
in 65 is hospitalized, and 1 in 293 dies.
Children in the poorest countries account for
82% of rotavirus deaths 3.
Although
death
due
to
rotavirus
gastroenteritis is rare in industrialized regions
such as Europe, because of access to adequate
medical care, the burden of rotavirus
gastroenteritis is substantial, given the high
frequency of infection and resulting morbidity
among infected children .The symptoms of
rotavirus gastroenteritis include diarrhea and
vomiting, which may lead to severe
dehydration and even death if rehydration
therapy is not promptly initiated4. Although
gastroenteritis among children is of high
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clinical importance, few recent investigations
were performed in human rotaviral infection
in Sudan5, 6. Some recent other unpublished
observations suggest that diarrhea among
children less than 5 years of age is highly
prevalent all over the Sudan. The basic data
concerning rotaviral infections among
children is important for health planners and
care providers. Thus, this was the aim of the
current study as to investigate prevalence,
associated possible risk factors for rotaviral
infections among children in Omdurman,
Sudan.
Methods:
This was a cross-sectional study conducted in
Omdurman Pediatric Hospital, Sudan during
the period of January- April 2011. Children
below five years of age suffering from
diarrhea were included in the study. The
parents of children were informed for the
purpose of the study before collection of the
specimens, and verbal consent was taken.
Personal and clinical data were obtained by
direct interviewing questionnaire from the
parents of the children. The stool specimens
were collected in sterile stool containers.
Then stools were stored at -20° C till
processed. Enzyme-linked immunosorbent
assay (ELISA) was used for rotavirus group A
antigens using commercial diagnostic kits
(ProSpecT Oxoid Ltd, UK). The ProSpecT
Rotavirus ELISA kit (Oxoid, UK) is used to
assign stools as rotavirus positive or negative.
Data were entered in the computer using
SPSS for windows version 16.0 and doubled
checked before analysis. Significance of
difference was determined using chi-square
test. Statistical significance was set at P
values < 0.05.
Results:
Detection of rotavirus antigen among the
diarrhea stools tested by antigen capture
ELISA:
When the 92 fecal specimens from diarrheal
cases were examined by antigen capture
ELISA, 23 of the samples were positive
(25%), while 69 gave negative results (75%)
(Figure 1).
The effect of age of children on rotavirus
infection:
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The results in figure 2 revealed that the
highest positive cases for rotavirus infection
were 26.4% among the age group 1- 3 years
and 24.4% among the age group less than 1
year, with no significant difference (P > 0.05)
between the age groups examined.

Figure 1: Detection of rotavirus antigen from
fecal specimens tested by using antigen
capture ELISA.
The effect of type of feeding on rotavirus
infection among children:
Table 1 demonstrates that there was no
significant difference (P > 0.05) between
prevalence of rotavirus infection among
breast feeding (30.2%), breast and bottle
feeding (25%) and no breast and no bottle
feeding (16.6%).
Table 1: The effect of type of feeding on
rotavirus infection among children.
Rotavirus antigen
Type of
Subjects
feeding

examined Frequency Percentage

Breast
43
Bottle
1
Breast
24
&bottle
No breast
24
or bottle
Total
92
P value = 1.85 (P > 0.05)

13
0

30.2%
0%

6

25%

4

16.6%

23

25%

Clinical presentation of children with and
without rotavirus among the diarrheal
cases:
The infantile diarrhea is usually accompanied
with clinical symptoms like vomiting and
fever. Rotavirus positive cases revealed that
there were 82.6% with vomiting and 60.9%
had fever; however, among rotavirus negative
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antibiotic treated cases 26.9% and those
without treatment 14.3%.
Discussion
In the current study, rotavirus antigens were
detected in 23 of the 92 children (25%) less
than 5 years of age, suffering from diarrhea
by using antigen capture ELISA.

cases there were 75.4% with vomiting and
65.2% with fever (Table 2).
The effect of antibiotics therapy on
rotavirus infection among children:
The results presented in table 3 demonstrate
that there was no significant difference
(P
> 0.05) between rotavirus infection among

Figure 2: The effect of age of children on rotavirus infection
Table 2: Clinical presentation of children with and without rotavirus among the diarrheal cases
Clinical
presentation
Vomiting
Fever

Number and percentage of samples
Rotavirus
Percentage of
Rotavirus
positive
positive*
negative
(n = 23)
(n = 69)
19
82.6%
52
14

Total
23
*P value = 0.514 (p > 0.05)
**P value = 0.142 (p > 0.05)

75.4%

60.9%

45

65.2%

25%

69

75%

The detected frequency of infection appears
to be less than the findings previously
reported in Gaza, Palestine (28%)7, Burkina
Faso (33.8%)8, Sudan (42%)9 and the Middle
East and North Africa (61%)10. However,
rotavirus frequency obtained in this study was
similar to those reported in Atlanta, Georgia
(22%)11 and Africa, Asia and Latin America
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(25% )12 but higher than that reported in
Khartoum, Sudan (8.3%)6, China, India,
Mexico, Myanmar and Pakistan (16%)13,
Burkina Faso (14%)14 and European Union
(15%)4.
The various rates of rotavirus infections
observed by different investigators in
different places could be attributed to several
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factors including, the study population, the
diagnostic techniques used, the incidence rate
of the virus in different environments, the
socio-economic status of the target
populations, the season during which the
study was conducted and the different
subgroups and serotypes of rotaviruses
prevalent in the area of the study2.
The highest rate of infection was observed
among the age group 1-2 years (26.4%),
reflecting a strong tendency of rotaviral
diarrhea among children less than 2 years of
age. This finding is consistent with the
previous studies conducted in the Gaza,
Palestine7, and Burkina Faso8, where most of

rotavirus infections occur in the first and
second year of life.
In this range of age, there is no need for
gender classification, since children entertain
the same environmental conditions2.
Because breast feeding protects the infants up
to 6 months from rotavirus infection, the
highest incidence of rotavirus infection was
observed in children above 6 months of
age14,15,16.
This study revealed that rotavirus infection
occurred mostly among breast-fed infants
compared to other subgroups of children. This
fairly high rate of rotaviral infections could be
due to the absence of maternal antibodies that

Table 3: The effect of antibiotics therapy on rotavirus infection among children
Antibiotic treatment

Subjects examined

Children treated
Children not treated
Total
P value = 1.011 (p > 0.05)

78
14
92

protect the infants below 6 months of age. In
addition, they could be due to the poor
hygienic environment, where the breast
(mother skin) and the bottle (fomites) were,
possibly, contaminated with children feces.
Most of the mothers of the infected children
were coming from rural areas where poverty
and illiteracy are highly prevailing.
Obviously, it is not unexpected, that some
children could have contracted the disease or
become reinfected from their own mothers.
Rotavirus reinfections are common, and it has
been shown that young children can suffer up
to five reinfections by 2 years of age.
Asymptomatic infections are more common
with successive reinfections17,18.
Some recent studies have shown that adult
contacts may be infected, as evidenced by
seroconversion; however, they rarely exhibit
symptoms, and the virus is infrequently
detected in their stools18. Although the
common source of rotavirus infection is the
direct contact with pediatric cases, epidemics
of severe disease have occurred in adults,
especially in closed populations as in geriatric
wards17. Group B rotaviruses have been
© Sudan JMS Vol. 8, No.4. Dec 2013
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Rotavirus infection
No. positive
Percentage
21
26.9%
2
14.3%
23
25%
implicated in large outbreaks of severe
gastroenteritis in adults in China18.
Furthermore, the high virus particle number in
the feces of children with acute rotavirus
disease, and the very small minimum
diarrhea-causing dose, ensure wide and
efficient spreading to any susceptible host2.
Although vertical transmission of human
rotaviruses has not been reported in the
literature, one could argue that children above
6 months of age may get infected through the
breast milk itself. Interestingly, some recent
studies reported that rotaviruses could spread
from intestinal lumen into the blood
circulation3,19. These observations were
supported by the detection of rotaviral
antigens and RNA in serum samples collected
from 65% of children with rotavirus diarrhea,
indicating that antigenemia, and, possibly,
viremia occurs during rotavirus infection19.
Recently, many viruses have shown to be
transmitted from the mother to her own child
through breast milk, e.g. cytomegalovirus,
rubella virus, and human T-lymphotropic
viruses.
In our study the clinical symptoms, fever and
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vomiting were found in 60.9% and 82.9%, of
infected children with rotavirus, respectively.
The comparison of the clinical symptoms of
the acute gastroenteritis among the rotavirus
positive and rotavirus negative cases indicated
that fever and vomiting were more frequently
observed among diarrheal children with
rotavirus infection than those without
rotavirus infection, as reported in previous
studies8, 20, 21. Obviously fever, vomiting and
watery diarrhea are seen in the majority of
infected children lasting 2-7 days6.
The results observed among children treated
with
antibiotics
disclosed
that
the
inappropriate use of antibiotics may cause
imbalance of normal microflora and,
consequently, this may increase the severity
of gastroenteritis because the normal
microflora play important role in the body
defense by interference with the invasion of
pathogenic bacteria. It is possible that
gastroenteritis caused by pathogenic bacteria
is a strong predisposing factor for rotavirusinduced diarrhea, or vice versa22.
Conclusion:
Rotavirus frequency was 25% among children
less than 5 years. Rotavirus vaccine, routine
and proper diagnosis of rotavirus infection in
children with acute diarrhea help to determine
appropriate
treatment,
prevents
the
unnecessary use of antibiotics and minimizes
the spread of the disease among susceptible
children in Sudan.
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